




NON-DESTRUCTlVE EVALUATION OF国TERNALDEFECT 
IN CONCRETE BY THERMOGRAPHY METHOD 
山田 和夫
医担uoY品IiADA
ABSTRACT In this study， the applicabi1ty of th告白nogr百phymethod on th邑邑va1uationof inclusion 
embedded in a concrete was examined by the expεriment and by the three dimensional finite element 
method for the heat conduction analysis. The relationships between the type and embedded depth of 
inclusion and the t巴mperatur芭 distributionof concret邑surfacewere discussed. Following r邑sultsw<邑re
ob也inedin也ISS旬dy:
1) The three dimensiona1 finite element method for the heat conduction ana1ysis is us色白1to 
examine comprehensively the effect of inclusion on the temperatur邑 rustributionof concrete surface， 
beαuse the analytiα1 results agree well with the邑xperim回路1results on the temper証turedistribution 
of concrete surface. 
2) It is necess紅Yto clarify the combined effects of solar irradiances， indoor and outdoor air 
temperatures on the temperature distribution of concret邑su由ce，so as to邑valuateexactly the inclusion 
embedded in concrete by也記 thermographyme出00，because出etemperature of concretεsurface is 
very affected by吐lesefactors， even if th邑 typeand embedded depth of inclusion hav邑出es釘ne
conditions. 
3) When the sol-air temperature is higher than the indoor one，也esぽおcetemperature at 
inclusion portion is high己rthan that of non -inclusion portion in the ωse of styrene foam as a inclusion， 
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Fig.l Example of specimen. 
Fig.2 Measuring system. 




































Table.3 Maierial constants. 
Density Thennal Heat transfer 
Item I Specification Material ShDeEaCt i5c conductivity coefficient 














(凶Vg.'C) (αVcm's' 'C) (caν'cm2 's' 'C) 
0.19 0.0031 
Out : 0.00072 
0.30 0.000088 
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Fig.3 Air temperature and solar radiation. 
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Time=8.000'clock Tirne=IO.OO O'clock Tirne=13.0口口、clock
Fig司5Temperature dis仕ibution(Styrene品3am，d=30mm). 
Tirne=16.00口、 clock
Time=8.00 O'clock Time=lO.OO O'clock Time=13.00 O'clock 
Fig.6 Temperョtu閃 distribution(Styrene fo節n，d=60mm) 
Time=16.00 O'clock 
Time=8.口D口、clock Time=IO.OO O'clock Tlme=13口口口、cI ock 
Fig.7 T己mperaturedistribution (Steel plate， d= 30mm). 
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クリート外壁の表面温度分布性状に及ぼす埋設
物の影響を総合的に調査する解析手法として有
効である。
2)介在物の種類および埋設深さが一定であっても、
介在物埋設部の表面温度は外気温、内気温およ
び日射量によっても著しく影響を受けるため、
介在物の検出を精度よく行うためには、これら
の気温および日射量の影響を十分に認識してお
く必要がある。
3)相当外気温が内気温よりも高いという環境下で、
かっ介在物が発泡スチロールの場合には埋設部
の表面温度は健全部の表面温度よりも高くなる
が、介在物が鉄板の場合には逆に低くなる。た
だし、介在物が鉄板の場合は介在物埋設部と健
全部との表面温度差が発泡スチロールの場合と
比較して極めて小さく、埋設鉄板の検出は難し
し、。
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